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WHAT IS CLAIMED IS: 

1. A hydraulic drive fapparatus for driving and rotating 
a drive rotary member in acdordance with an operation position 
input from operation positi/on inputting means, the apparatus 
comprising: 

a drive rotary member/ driven and rotated by hydraulic 
pressure; 

working oil supplyirig means for supplying working oil to 
drive and rotate the drive rotary member; 

rotation control means for controlling a quantity of the 
working oil supplied from fthe working oil supplying means to the 
drive rotary member so that the drive rotary member is driven and 
rotated as desired, the rotation control means including: 

operation posijcion inputting means for inputting-' an 
operation position; 

operation-position signal outputting means for 
generating and outputtina an operation position signal depending 
on the operation positijon input by the operation position 
inputting means; 

drive signal | outputting means for computing and 
converting the operation position signal output from the 
operation-position siglnal outputting means into a drive signal 
to be output therefroni; 



J 
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an electric motor driven and rotated at a speed and a^ 

; ■ . — 7 

quajn±j^t^^^^^^ on the drive signal output from 

the drive signal outputting means; and 

working oil control means for controlling a quantity 
5 of the working oil supplied from the working oil supplying means 
to the drive rotary member so that the drive rotary member is driven 
and rotated depending on rotation of the electric motors- 
drive oil pressure detecting means for detecting a pressure 
2 of the working oil for driving and rotating the drive rotary member , 

In 10 and generating and outputting a drive oil pressure signal 

ry 

Q depending on the pressure thus detected; 

Q supplying oil pressure detect means for detecting a 

Q pressure of the working oil supplied from the working oil supplying 

[ij means to the. working oil control means, and generating and 

Q 15 outputting a supplying-oil pressure signal depending on the - 
"~ pressure thus detected; 

a main relief valve for regulating a pressure of the working 

oil supplied from the working oil supplying means to the working 

oil control means to be equal to or lower than a set pressure; 
20 an electromagnetic relief valve for varying the set 

pressure of the main relief valve by varying a set pressure 

thereof; and 

oil pressure control means for receiving the supplying- 
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oil pressure signal output from the supplying oil detect means 
and the drive oil pressure signal outmit from the drive oil 
pressure detecting means, and outputtying a current to the 
electromagnetic relief valve to vary/ the set pressure of the 
electromagnetic relief valve and thus/the set pressure of the main 
relief valve, thereby controlling the pressure of the working oil 
supplied from the working oil supp/lying means to be higher, by 
a predetermined pressure, than the pressure of the working oil 
for driving and rotating the drljje rotary member, 

2. A hydraulic drive apparatus according to claim 1, 
further comprising: / 

supplying oil quantity control means for controlling a 
quantity of the working oil tha/t the working oil supplying means 
supplies; and / 

supplying oil quantity signal outputting- means for 
receiving the operation posi/tion signal output from the 
operation-position signal outputting means, generating a 
supplying oil quantity signal from the input operation position 
signal, and outputting the supplying oil quantity signal to the 
supplying oil quantity control means, thereby controlling the 
quantity of the working oil supplied to the supplying oil quantity 
control means by the workjJng oil supplying means. 

A hydraulic driveV apparatus according to claim 1, 
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x^wherein the drive oil pressure detecting means includes a pressure 
gauge for detecting the pressure of the working oil supplied from 
the working oil control mians to the drive rotary member, and 
another pressure gauge for detecting the pressure of the working 
oil supplied from the driv^ rotary member to the working oil 
cpntrol means , 

4. A hydraulic drivG^ apparatus according to claim 1, 
wherein when the pressure of the working oil detected by the drive 
oil pressure detecting means is equal to or higher than ' a 
predetermined pressure, ^he oil pressure control means feeds 
current of a predetermii^ed value to the electromagnetic relief 
valve. 

^_^\^5. A hydraulic 'driv^ apparatus according to claim 4, 
f lather comprising: 

a check valve for preventing a reverse flow of the working 
oil when the working oil whose pressure is regulated to be equal 
to or lower than the set pressure by the main relief valve is 
supplied from the working oil supplying means to the working oil 
control means . 

6. A hydraulic drive Apparatus according to claim 1, 
further comprising : 

an additional drive rotar^ member driven by hydraulic 
pressure; 
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additional rotation control means including: 

an additiona]! electric motor driven at a speed and a 
quantity of rotation depending on the drive signal output from 
the drive signal outputting means, and 
5 additional working oil control means for receiving 

from the working oil supplying means the working oil equal in 
pressure to the working oil^upplied from the working oil supplying 
means to the working oil control means, and controlling a quantity 
of the working oil supplied\f rom the working oil supplying means 
10 to the additional drive rotaiw member so that the additional drive 
rotary member is driven and inptated depending on rotation of the 
additional electric motor; /and 

additional drive oil lpresa;are detecting means for 
detecting a pressure of the woJdcing oil for driving and rotating 
15 the additional drive rotary member , and generating and output-ting 
a drive oil pressure signal defending on the pressure thus 
detected; \ 

wherein the oil pressure control means receives the 
supplying-oil pressure signal output from the supplying oil 
20 . pressure detect means, the drive oil pressure signal output from 
the drive oil pressure detecting means, and the drive oil pressure 
signal output from the additional dAlve oil pressure detecting 
means, and outputs the current to the eliectromagnetic relief valve 



- 130 - 



to vary the set pressure of the electromagnetic relief valve and 
thus the set pressure of the main relief valve, thereby controlling 
the pressure of tne working oil supplied from the working oil 
supplying means to ]&e higher, by the predetermined pressure, than 
a higher one of the\pressure of the working oil for driving and 
rotating the drive rotary member and the pressure of the working 
oil for driving and rbtating the additional drive rotary member. 

7. A hydraulic drive apparatus according to claim 6, 
wherein the additional rotation control means includes: 

additional operation position inputting means for inputting 
an operation posit^rM 

additional operatVon-position signal outputting means for 
generating and outputting an operation position signal depending 
on the- operation po^jJ:.i^n input to the additional operation 
•position inputting meansy and 

additional drive signal outputting means for computing and 
converting the operation ibosition signal output from the 
additional operation-positton signal outputting means into a 
drive signal to be. output tuierefrom; 

wherein the additional electric motor is driven and rotated 
at a speed and a quantity of rotation depending on the drive signal 
output from the additional drWe signal outputting means. 

8. A hydraulic drive apparatus according to claim 6, 
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further comprising!: 

supplying oil! quantity control means for controlling a 
quantity of the working oil that the working oil supplying means 
supplies; and \ 
5 supplying oil vquantity signal outputting means for 

receiving the operation position signal output from the 
operation-position siWnal outputting means, and the operation 
position signal output from the additional operation-position 
signal outputting means, generating the supplying oil quantity 
10 signal from the thus, inpufc two operation position signals,, and 
outputting the supplyinqioil quantity signal to the supplying oil 
quantity control means, Vthereby allowing the supplying oil 
quantity control means! to control the quantity of the working oil 
that the working oil suppvLy^ng means supplies , 
15 9. . A hydraulic dri^Ote apparatus comprising: 

a hydraulic pump for supplying working oil; 
a first hydraulic motor\ supplied with the working oil from 
the hydraulic pump, and drivemand rotated by the supplied working 
oil; \ 
20 a first operation unit for driving and rotating the first 

hydraulic motor, the first ope:Aation unit including: 

first operation position input means for receiving an 
operation position, generating an operation position signal 
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depending on the 
position signa 
drive 



operation position, and outputting the operation 



signal outputting means for receiving the 
operation positibn signal, computing and converting the operation 
position signal \nto a drive signal, and outputting the drive 
signal ; 

an elect:^ic motor that receives the drive signal and 
that is driven and restated at a rotational speed depending on the 
drive signal; and 

a first control valve, through which the working oil 
supplied from the hydraulic pump to the first hydraulic motor flows. 



' for controlling a quant 
depending on the rotat 
first hydraulic motor 

. working oil supplied f r 



y of the working oil flowing therethrough 
ioifial speeds of the electric motor and the 
tl\ereJ6y controlling the quantity of the 
hydraulic pump to the first hydraulic 



motor, wherein the first operation unit drives and rotates the 
first hydraulic motor depending on the operation position that 
is input to the first operation position input means; 

a second hydraulic motor s^upplied with the working oil from 
the hydraulic pump and driven and( rotated by the supplied working 
oil ; 

a second operation unit for dMving and rotating the second 
hydraulic motor, the second operation unit including: 
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second operation position inputting means for 
receiving an operation position; and 

a second convtrol valve, through which the working oil 
supplied from the hydraulic pump to the second hydraulic motor 
flows, for controlling h quantity of the working oil flowing 
therethrough depending on the operation position that is input 
to . the second operation Position inputting means, thereby 
controlling the quantity of the working oil supplied from the 
hydraulic pump to the seconp hydraulic motor, wherein the second 
operation unit drives and rotates the hydraulic motor in 



accordance with the operat/i 
operation position inputt 
supplying oil press 



n position input to the second 
means; 

ect means for detecting a 



pressure of the. working oil^tlpplied from the hydraulic pump to 
the first control valve, generating a- supplying-oil pressure 
signal on the pressure thus det^ected, and- outputting the 
supplying-oil pressure signal; 

drive oil pressure detecting\means for detecting a pressure 
of the working oil for driving and\rotating the first hydraulic 
motor, generating a drive oil pressure signal depending on the 
pressure thus detected, and outputl\ing the drive oil pressure 
signal; 

first working oil pressure adjusting means, to which the 
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working oil is supplied from the hydraulic pump and through which 
the working oil flows! therethrough, for adjusting the pressure 
of the working oil supplied from the hydraulic pump to the first 
control valve to be equal to or lower than a set pressure; 
5 second working oi\l pressure adjusting means, through which 

the working oil supplied from the hydraulic pump to the second 
control valve flows therethrough, for adjusting the pressure of 
the working oil suppliep from the hydraulic pump to the first 
control valve to be equai to or lower than a set pressure ; and 
10 pressure adjust silcnal outputting means, to which the 

operation position signau, the supplying-oil pressure signal 

and the drive oil pr/essure signal are input, for judging, 
depending on the operation position signal thus input, whether 
Ly the. first operation unJ-t drives and rotates the first hydraulic 

p 15 motor or stops the. rotation ©f the first hydraulic motor, wherein 
when the first operation unlit drives and rotates the first 
hydraulic motor, the pressune adjust signal outputting means 
computes a pressure of the wonking oil necessary for driving and 
rotating the first hydraulic motor using the input supplying- 
20 oil pressure signal and drive oil pressure signal, and generates 
a pressure control signal for allowing the second working oil 
pressure adj usting means to adjus\t the set pressure of the second 
working oil pressure adjusting means so that the set pressure of 
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the second working oi 
predetermined pressu:' 
necessary for drivinc 



.L pressure adjusting means is higher, by a 
'e, than the pressure of the working oil 
and rotating the first hydraulic motor, 
wherein when the first\ operation unit stops the rotation of the 
first hydraulic motor,\ the pressure adjust signal outputting 
means generates a pressmre adjust signal for allowing the second 
working oil pressure adjusting means to adjust the set pressure 
of the second working oil pressure adjusting means to be a pressure 
permitting free flow of tiie working oil, and wherein the pressure 
adjust signal outputtinc \ means outputs the generated pressure 
adjust signal to the skccMfi working oil pressure adjusting mean; 

wherein the fi/rst cbntro^l valve, the first working oil 
pressure controlling\meansl/and the second working oil pressure 
controlling means are al^rBngted so that the pressures of- the working 
oil supplied to the first control valve, the first working oil 
pressure controlling means, and the second working oil. pressure 
controlling means are equal \to each other. 

10. A hydraulic drive c^pparatus according to claim 9, 
further comprising ; 

supplying oil quantity adjusting means for adjusting a 
quantity of the working oil supplied from the hydraulic pump; 

operation position detectin^a means for detecting the 
operation position input to the s)econd operation position 
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inputting means, generates an operation position detect signal 
depending on the operation position thus detected, and outputting 
the operation position^ detect signal; 

supplying oil quantity adjusting signal outputting means for 
receiving the operation position signal and the operation 
position detect signal,! generating a supplying oil quantity 
adjust signal for allowing the supplying oil quantity adjusting 
means to adjust the quantity of working oil that the hydraulic 
pump supplies depending qn the operation position signal and 



signal, and outputting the supplying 
the supplying oil'quantity adjusting 



[p 10 operation position detect 
Q oil quantity adjust signa 

Q means, 

Q wherein the supplyling bil cjCiantity adjusting signal 

iTj outputting means judges ^JietH^ the second operation unit drives 

f=i 15 and rotates the second hydrau\Lic motor or stops the rotation of 
~ the second hydraulic motor, 

wherein when the second oberation unit drives and rotates 
the second hydraulic motor, the supplying oil quantity adjusting 
signal outputting means generatJ^s the supplying oil quantity 
20 adjust signal so that the quanti"fey of the working oil that the 
hydraulic pump supplies is a predetermined quantity, 

wherein when the second operation unit stops the rotation 
of the second hydraulic motor, the\ supplying oil quantity 
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adjusting signal outputting means computes the quantity of the 
working oil necessary for driving and rotating the first hydraulic 
motor depending on the operation position signal, and generates 
the supplying oil quantity adjust signal so that the quantity 
5 of the working oil that \the hydraulic pump supplies is larger, 
by a predetermined quantity, than the quantity of the working oil 
necessary for driving and\ rotating the first hydraulic motor. 

11, A hydraulic dri\ve apparatus according to claim 10, 
wherein: 

y] 10 the second control vaL4i controls the quantity of the working 

□ oil flowing therethrough /depending on the operation position 

□ input to the second operation position inputting means in such 
a manner that the secondVop^ration position inputting means 
supplies an operation oil that ^s for operating the second control 

□ 15 valve, and that depends in quantify on the input operation position, 

and the second control valve reaeives the operation oil from the 
second operation position inputting means to adjust the quantity 
of the working oil flowing therethrough depending on the quantity 
of the operation oil; and 
20 the operation position detectiLng means detects a pressure 

of the operation oil supplied from tme second operation position 
inputting means to the second control Malve to detect the operation 
position input to the second operation position inputting means. 
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at least one or 
receiving the workin 



12, A hydraulip drive apparatus according to claim 9, 
further comprising : 

nore number of additional hydraulic motors 
oil from the hydraulic pump to be driven 
and rotated by the wdrking oil supplied; 

at least one or more number of additional operation units, 
equal in number to the \additional hydraulic motors, for driving 
and rotating the additional hydraulic motors; 

wherein the additi^onal operation unit includes: 

ration position inputting means to which 
input ; and 

s, through which the working 



additional op 
operation positions 
additiona 



ra 



conl\rol valves 

oil supplied from th^ hydra^lip^ump to the respective additional 
hydraulic motors flov\s thej;;^through, for adjusting a quantity of 
the working oil flowing therethrough depending on the respective 
operation positions input td the additional operation position 
inputting means, thereby adjusting the quantity of the working 
oil supplied from the hydrauliq pump to the respective additional 
hydraulic motors; 

wherein the additional operation unit drives and rotates the 
additional hydraulic motors depending on the operation position 
input to the additional operation position inputting means; 

wherein the second working oil pressure adjusting means 
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allows the working oijl supplied from the hydraulic pump to the 
additional control valves to flow therethrough, and adjusts a 
pressure of the working oil flowing therethrough. 

13, A hydraulic drive apparatus according to claim 12, 
wherein the additional control valves and the second control valve 
are arranged so that the pressures of the working oil supplied 
to the additional control valves and the second control valve are 
equal to each other. 

ve apparatus according to claim 12, 
trol valves and the second control valve 
orking oil supplied to the additional 



14. A hydraulic dr 
wherein the additional 
are arranged so that the 



control valves is the Workipg giHL having flowed through the second 
control valve. 

15. A hydraulic drivd apparatus according to any of claims 
12 to 14, further comprising: 

supplying oil quantify adjusting means for adjusting a 
quantity of the working oil \that the hydraulic pump supplies; 

operation position detecting means which detects an 
operation position to be input to one of different ones of the 
second operation position inputting means and the additional 
operation position inputting means, and generates and outputs an 
operation position detect signalVin accordance with the operation 
position, the number of the operation position detecting means 
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]^ number of the second operation position 
e additional operation position inputting 



being equal to a tota. 
inputting means and tt:< 
mean; and 

supplying oil qli^ntity adjusting signal outputting means 
which receives the operation position signal and the operation 
position detect signal A generates a supplying oil quantity adjust 
signal for causing the\ supplying oil quantity adjusting means 
to adjust a quantity of \tl/e working oil that the hydraulic pump 
supplies depending on tAk operation position signal and the 
operation position dejceqt signal/ whereby the supplying oil 
quantity adjusting signap. outpujtrting means outputs the 
supplying-oil quantijty ^dju^ signal to the supplying oil 
quantity adjusting 

wherein the supplyingV oil quantity adjusting signal 
outputting means judges, fno^ the operation position detect 
signal, whether at least one of the second operation unit and the 
additional operation units d:ffive and rotate one of the second 
hydraulic motor and the additional hydraulic motors or whether 
all of the second operation unit and the additional operation units 
stop the rotation of all of the\second hydraulic motor and the 
additional hydraulic motors, 

wherein when at least one of^\the second operation unit and 
the additional operation units dri^Ae and rotate one of the second 
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hydraulic motor and the additional hydraulic motors, the 
supplying oil quantity adjusting signal outputting means 
generates the supplying4oil adjust signal so that a quantity of 
working oil that the hydraulic pump supplies is equal to a maximum 
5 oil quantity of the hydriaulic pump, 

wherein when all ofl the second operation unit and the 
additional operation units stop the rotation of all of the second 
hydraulic motor and the additional hydraulic motors, the 
2 supplying oil quantity adjusting signal outputting means computes 

10 a quantity of working oi] necessary for driving and rotating the 
g first hydraulic motor depenaing on the operation position signal,. 

O and generates the supplying oil quantity adjust signal so that 

Q a quantity of working oil ihat Jfe^ie hydraulic pump supplies is 

bj larger, by a predetermined dp:antity, than a quantity of working 

Q 15 oil necessary for drivra^^ndVrotating the first hydraulic motor, 
16. A hydraulic drive apparatus according to claim 15, 
wherein the second control valve and the additional control valves 
control quantities of the wording oil flowing therethrough 
depending on the operation positions input to the second operation 
20 position inputting means and tha additional operation position 
inputting means in a manner that Vthe second operation position 
inputting means and the additional\operation position inputting 
means supply operation oil for operating the second control valve 
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and the additional comtrol valves depending in quantiry on the 
input operation positions, the second control valve and the 
additional control valves are supplied with the operation oil from 
the second operation position inputting means and the additional 



operation position inpu: 
of the working oil flow 
quantities of the opera 
a plurality of the 



iting means, and adjusts the quantities 
^tng therethrough depending. on the 
':ion oil supplied, and . - ■ 

operation position detecting means 
detect pressures of the bperation oil . supplied to the second . 
control valve and the a5i<j|-tional control valves from the second 
operation position ini/utt:|.ng means and the. additional operation 



position inputting me 
second operation pos 
operation position i 



ms, detect operation positions input to the 
jition \inpu;fefting means and the additional 
5uttiiM means by generating and outputting 
operation oil pressure signkls depending on the pressures, and 
generate and output a plurality of operation position detect 
signals depending on the opeWation positions . 

17, A hydraulic drive aAparatus according to any of claims 
9 to 14, wherein the second working oil pressure adjusting means 
includes an electromagnetic revLief valve which adjusts the 
pressure of the working oil supplied from the hydraulic pump to 
the first control valve to be equal to or lower than the set 
pressure by causing the working oil supplied from the hydraulic 
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pump to flow therethrough, and receives the pressure adjust signal 
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to adjust the set pressure depending on the pressure adjust signal • 
^ 18. A hydraulic drive apparatus according to ^a5c=©#*^5;aa3pcs 
(^-#==€o"*3r4-, wherein the seqond working oil pressure adjusting means 
5 includes : 

a main relief valve:^hich adjusts the pressure of the working 
oil supplied from the hydraulic pump to the first control valve 
by causing the working oi^l supplied from the hydraulic pump to 
- : flow therethrough; and 

an electromagnetic re^ijef valve which receives the pressure . 
adjust signal to. . adjust, . a^ iet pressure thereof, depending on; the 
pressure adjust signal ,. fchei:eby ad jusjfelng the. set pressure of the . 
main relief valve. 

19. A hydraulic |jdrive\ a|Jparatus comprising: 
a hydraulic pximp \^orxwpp lying working oil, . • 
a first hydraulic motor l/hich receives working oil from the 
hydraulic pump and is driven ^nd rotated by the working oil, 

a first operation unit foV driving and rotating the first 
hydraulic motor, 

a second hydraulic motor wkich receives working oil from 
the hydraulic pump and is driven ^nd rotated by the working oil 
supplied, and 

a second operation unit for driWing and rotating the second 
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hydraulic motor, 

wherein the first 
first operation position 
position and generates a 



operation unit includes 

input means which receives a operation 

d outputs an operation position signal 



5 dependent on the operation position, drive signal outputting 
means which receives the o^beration position signal, and:computes 
the operation position signal to produce and output a drive signal,, 
and an electric motor bein^ driven and rotated at a rotational 
speed dependent. on the drivfe signal input ^ thereto, and a first 



control valve which causes \bhd 
-hydraulic pump to. the first hy^ 
of the working oil suppli 
hydraulic motor by adjust 
to flow in : accordance w 
hydraulic . motor, wherel^y the 
rotates the first hydrau 
position input to the first ope: 



working ;oil: supplied from the 
alic motor, and adjusts. a quantity 
m the hydraulic pump to the 
quantity o^the working oil caused 
cjfeiric motor .and . : the first . 
operation, unit drives and 
in accordance with an operation 
ration position input means. 



the second operation unit includes second operation position 
inputting means for receiving an operation position, and a second 
control valve which causes working oil supplied from the hydraulic 
pump to the second hydraulic motor to\f low,- and adjusts a quantity 
of the working oil supplied from the l^ydraulic pump to the second 
hydraulic motor by adjusting a quantiti^ of the working oil caused 
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to flow in accordance with an operation position input to the 



second operation po 
hydraulic motor is 
operation position 
inputting means, . 

the hydraulic 



sition inputting means, whereby the second 
driven and rotated in accordance with the 
input to the second operation position 



rive apparatus further comprising : 
supplying oil detect means which detects a pressure of . the 
working oil supplied irom the hydraulic pump to the first control 



art 



valve, and generates 
dependent on • the -pre 

. drive oil pr 
of the working oi^ 
motor, and geneo^ates an^ outp^ 
dependent on th^ pressur 
working. oilXpr ess 



d outputs a supplying-oil pressure signal 
s^ure;. ■ . • ■ • 

detecting means which, detects a pressure 
otating the first hydraulic 
s a drive oil pressure signal 



for driving and 



ladj ustihg means which. receives working: 
oil from the hydraulic pumjD and causes the working oil supplied 
to flow, and adjust a pressure of the working oil supplied from 
the hydraulic pump to the f Arst control valve to be below a set 
pressure of the working oil;^ 

supplying oil quantity Adjusting means for adjusting a 
quantity of the working oil si^plied from the hydraulic pump; 

working oil quantity adjusV means which causes the working 
oil supplied from the hydraulic pWp to the second control valve 
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to flow, and adjusts alquantity of the working oil caused to flow; 

operation position detecting means which detects an 
operation position Injbut to the second operation position 
Inputting means and generates and outputs an operation position 
detect signal which depends on the operation position; and 

oil quantity adjusit signal outputtlng means which receives 
the operation position siLgnal and the operation position .detect 
signal, and judges from jthe operation position detect signal as 
: input whether the second operation unit, drives and rotates the 
second hydraulic motor okl stops the rotation of the second 
hydraulic motor,, when. the apcond operation unit stops the rotation, 
of the second hydrauJ/lc :^otor , . oll^^xfuantlty adjust signal 
outputtlng means competes. a\ quantifty of. the working, oil necessary, 
for driving and rotating th4/<^irst hydraulic motor by. use of the 
operation position signal, generates a .working oil quantity 
adjust signal for causing the working oil quantity adjust means 
to a quantity of the working bll caused to flow by the working 
oil quantity adjust means so that the working oil caused to flow 
by the working oil quantity adjust means has a quantity of oil 
relative to a quantity of of the working oil necessary for driving 
and rotating the first hydraulic motor, and generates a 
working-oil quantity adjust signal for causing the supplying oil 
quantity adjusting means to adjust\a quantity of the working oil 
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supplied from the hydrkulic pump in order that a quantity of the 
working oil that the tlydraulic pump supplies is larger than a 
quantity of the working oil necessary for driving and rotating 
the first hydraulic motolr by a predetermined quantity of oil, when 
the second operation unit drives and rotates the second hydraulic 
motor, the. oil quantity aldj ust signal outputting.;means generates, 
the working-oil quantity\ adjust .signal so that the working. oil 
quantity adjust means fltiws working oil freely, generates the 
supplying-oil- quantity . afd just signal so. -that- the. working oil . 
supplied, by the hydraul^c|^pump has a predetermined quantity of 
oil, outputs the -workinj^-oo^l quantity a^ust signal generated to 
the working oil. quantity: adjust me^s,. and outputs the 
supplying-oil - adjust signal ge^^erated to. the^ supplying oil 
quantity adjusting .me 

wherein the first contrbl valve, the working oil pressure 
adjusting means and the workihg oil quantity adjust means are 
arranged such that the pressures of the working oil supplied to 
the first control valve, the worWdng oil pressure adjusting means 
and the working oil quantity adjus^ means are equal to one another, 

20. A hydraulic drive apparatus according to claim 19, 
wherein the second control valve adjusts a quantity of the working 
oil caused to flow in accordance witl^an operation position input 
to the second operation position inputting means in a manner that 
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the second operation J)osition inputting means supplies the 



operation oil for opera 
of the operation oil bei 
position as input, and 
the operation oil from 
means and adjusts a qua 



ting the second control valve, a quantity 
i:ig dependent on a quantity of the operation 
':he second control valve is supplied with 
the second operation position inputting 
itity of the working oil caused to flow 
■in accordance with : the Operation oil. caused ,to flow, and the :. 
operation position detecting means detects a pressure of the 
■operation oil suppried--^^m the. second operation . position 
10 - inputting means to. the secoWc^^ontrol valve^^^ detects- an operation \ 
.position input to ythe s.ecorid operation position inputting-means 
by generating. and- outputtiAg an operation oil pressure signal 
dependent on the pressure, an^ gener^^s and outputs an operation 

on the operation : position. 
15- 6^ 21. A hydrauJ>iG_dj:^i^ a^aratus according to. claim.l9 ry^.. 
O^-^, further comprising pressurA adjust signal outputting means 
which receives the supplying-oil\ pressure signal, the drive oil 
pressure signal, and the operation position detect signal, 
judges from the operation position Hetect signal as input whether . 
20 the second operation unit drives ancA rotates the second hydraulic 
motor or stops the rotation the secoiad hydraulic motor, when the 
second operation unit stops the rotation of the second hydraulic 
motor, the pressure adjust signal outputting means computes a 
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pressure of the workingV.oil for driving and rotating the first 
hydraulic motor by use o:fl the supplying-oil pressure signal and 
the drive oil pressure skgnal, and generates a pressure adjust 
signal for causing the wotking oil pressure adjusting means to 
adjust a set pressure of th4 working,oil pressure adjusting means 
so that the set pressure ofl the working oil pressure, adjusting 

-: means is higher, than a pressWe of the working oil necessary for- 
driving and rotating the firsA hydraulic motor by a predetermined 
value of pressure, when the Aecond operation unit .drives and 

. rotates the second hydraulic nLtor, the pressure adjust signal. 



sure adjust, signal .for causing 



outputting means, genera.tes a 

the working oil. pressure adjus^i^ means to adjust, a set pressure 
of the working oil pressure ac^usting means so that a set. pressure 



of the working oil -pressure, 
^predetermined pressure in va 
signal generated to the wor 
22 . A hydraulic drive 



adjiisting-me^ns- reaches a . 
lue, aVid outputs the pressure adjust, 
jing om/pressure adjusting means, 
rratus comprising: 



hydraulic pump for supplying wtorking oil, . 

a first hydraulic motor being dViven and rotated by the 
working oil received from the hydraulic pump when operated, 

a first operation unit for driving and rotating the first 
hydraulic motor., 

a second hydraulic motor being driv^en and rotated by the 



- 150 - 



working oil received from the hydraulic piimp, 

a second operatioji unit for driving and rotating the second 
hydraulic motor, 

at least one or mote number of additional hydraulic motors 
being driven and rotated by the working oil received. from the 
hydraulic pump, and 

additional : operation units for driving and .rotating • 
the additional hydraulic! motor, the number of the additional 
operation units being equW^ to that of the additional hydraulic: . 
motors, - , 

wherein the first j6p^ration unit includes 
first operation. pjSsitlLon input mea'ns for generating an 
operation position .signal in accorddrice with an operation 
position input .:theretjb,. 

drive signal outf)utting\in^ans for computing ±he operation 
position signal input thereto Unto a drive signal and outputting 
the same, 

an electric motor being dtiven and rotated at a rotational 
speed dependent on the drive signal input thereto, and 

a first control valve for adjusting a quantity of the working 
oil supplied from the hydraulic puWp to the first hydraulic motor 
by causing the working oil supplied from the hydraulic pump to 
the first hydraulic motor to flow ar^d adjusting a quantity of the 
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working oil caused to f loW in accordance with the rotational speeds 
of the electric motor and the first hydraulic motor, 

whereby the first mydraulic motor is driven and rotated in 
accordance with an operatiion position input to the first operation 
position input mean, 1 

the second operation unit includes second operation position 
inputting means to which! an operation position is input, and.. 

a second control val^^ for adjusting a quantity of the working 
oil supplied from the hydiamlic pump to the second hydraulic motor 
by causing the working /o|il\ supplied from the hydraulic piimp to 
the second hydraulic mon:or amd adjusting a quantity of the. working 
oil caused to flow in apcordance with an operation position input 
to the. second. operation position yanputting means / whereby the 
second hydraulic motoA is driv;^ and rotated- in accordance with 
the second, operation pa5ife4x)n inputting means, 

the additional operatiori units each includes additional 
operation position inputting means to which an operation position 
is input, and an additional contnol valve for adjusting a quantity 
of the working oil supplied from the hydraulic pump to the 
additional hydraulic motor by causing the working oil supplied 
from the hydraulic pump to the addimonal hydraulic motor to flow, 
and adjusting a quantity of the wdrking oil caused to flow in 
accordance with an operation position input to the additional 
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operation position inpAtting means, and whereby the additional 
hydraulic motor is drivpn and rotated by an operation position 
input to the additionall 'operation position inputting means, 
the hydraulic drive apparatus further comprising: 

supplying oil detect means which detects a pressure of the 
working oil supplied fromlthe hydraulic pump to the first control - 
valve, and generates and dutputs a supplying-oil pressure signal 
dependent on the pressure 

acting means which detects, a. pressure 
of the working. oil for dr9^^\i*ng and rotating the , first hydraulic 
motor, and generates anc^. outputs . a dr>ve oil pressure - signal . 



dependent ■ on. the- pressu 
working oil pressu 
. pressure of the. working 



re; 

[re a^jus^ing means for adjusting a 
)il s>ipplied from the hydraulic pump to 



the first, control valve by cauiping the working oil- supplied from 
the hydraulic pump to flow; 

supplying oil quantity aJ^justing means for adjusting a 
quantity of the working oil tha\t the hydraulic piimp supplies; 

working oil quantity adjustVmeans which causes the working 
oil supplied from the hydraulic piAap to the second control valve 
and the working oil supplied from\ the hydraulic pump to the 
additional control valve to flow, a\id adjusts a quantity of the 
working oil caused to flow; 
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input whether the second op 
additional operation unit 
hydraulic motor and the ad 
operation unit and the 
rotation of the second hi 
hydraulic motors, . when .th 



a plurality of . ot\eration position detecting means which 
detects operation positions input to the second operation 
position inputting means and the additional operation position 
inputting means, and generates and outputs an operation position 
detect signal in accordance with the operation positions; and 
oil quantity adjust signal outputting means, which receives 
the operation position signal and the opieration. position detect, 
signal, and judges from the \operation position detect signal as 

ilration unit and at .least one of the 
.10 , additional operation unitg^rive. -and rotate any of the second 

itipnal hydraulic motors or. the second 
^dditVLonal y<^eration units stop the 
drauii^ef motor . and - the additional . 

id operation^unit and. all of .the. 
15 . additional operation units stopA. the second hydraulic motor .and., 
the additional hydraulic motors,\ the oil quantity adjust signal 
outputting means computes a quantity of working oil necessary for 
driving and rotating the first hydraulic motor by use of the 
operation position signal, and gendarates a working oil quantity 
20. adjust signal for causing the working oil quantity adjust means 
to adjust a quantity of the working\oil caused to flow by the 
working oil quantity adjust means in drder that the working oil 
caused to flow by the working oil qua\itity adjust means has a 



- 154 - 



10 



15 



20 



predetermined quantity 



ity relative to 



oil necessary for driving 
generates a supplying-oil 
oil quantity adjusting mp 
oil that a quantity of tjl- 



the quantity of the working 



working oil- that the. hyc 
quantity of . the. -working 



and rotating the first hydraulic motor , 
adjust signal for causing the supplying 
ans to adjust a quantity of the working 
he hydraulic pump supplies so that the 



raulic pump supplies is larger than the 
oil necessary, for driving.- and rotating, 
the first hydraulic motor by a predetermined quantity, when the 
second operation, unit ankj^ at least one: of the additional 



operation units drive and 
and. the additional hyd 
signal outputting mean 
signal so that the wor 



tate any of the second hydraulic motor 
ic motors,, the oil quantity .adjust 
s/gen^rates th^ working oil quantity adjust 
ing Ail i^antity adjust, means causes, the 



working oil to f low .f rjeely, ^ilj^enerates the -supplying-oil: -adjust 
signal so that . a quant jlsty^of \the working oil that the hydraulic 
pump supplies reaches a predet\ermined quantity, and oil quantity 
adjust signal outputting mean^ for outputting the working oil 
quantity adjust signal generaiied to the working oil quantity 
adjust means and the supplying-oil adjust signal generated to the 
supplying oil quantity adjusting means; 

wherein the first control valve, the working oil pressure 
adjusting means, and the working ail quantity adjust means are 
arranged so that the quantities of thfe working oil fed to the first 
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control valve, the worJding oil pressure adjusting means, and the 
working oil quantity a&gust means are equal to one another. 

23. A hydraulic arive apparatus according to claim 22, 
wherein the additional control valve and the second control valve 
are arranged so that the quantities of the working oil fed to the 
additional control valve 4nd the second control valve are equal 
to one another. 

24. A hydraulic drivfe apparatus according to claim 22, 
wherein the additional conti\oi va! 
are arranged such that the wojrkir^^ 

.control valve is.the working c\il having flowed through the second 
control valve . . , . ./ \ (1 " a ^ 

re appar^us according to an y -o f - c 1 -a ims - 



ve and the. second control valve, 
oil supplied to. the additional 



, CX, 25. A hydraulic dri 

wherein : the . second jzpntrol valve and the additional 

15 ...control valve-.: adjusts. a quantity. of the .working, oil caused to 
flow in accordance with an operation position input to the second 
■ operation position inputting means and the additional operation 
position inputting means in a manner that the second operation 
position inputting means and the additional operation position 

20 inputting means supply operation oiu for operating the second 
control valve and the additional coAtrol valve, a quantity of 
the operation oil being dependent on an operation oil as input, 
receive the operation oil from the seopnd operation position 
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inputting means and the additional operation position inputting 

means, and adjust a qiJantity of the working oil caused to flow 

in accordance with a quantity of the operation oil supplied, and 

the operation position ketecting means . detects a pressure of an 

operation oil supplied from the second operation position. 

inputting means and the additional operation position. inputting 

means to the second control valve and the. additional control 

valve, and detects an operation position input to the second 

ft 



neans and the additional operation • 
generating and- output ting an 



il . that , is depedent on the pressure ... 

rccording to a^ty-o^reia-arKts 



operation position inputti 
10.: position inputting means 
. operation oi.l .pressure - s 
(5« 26. A hydraulic d 
.. 2r2 - to - 2 -4-, further comp 

. ' pressure adjust- aignall o^tputting means :,receives the 
15 . supplying-oil pressure si^rfal ,\ the drive oil pressure signal, and 
the operation position detect signal, and judges from the 
operation position detect signfels as input whether the second 
operation unit and at least one ot the additional operation units 
drive and rotate any of the secooid hydraulic motor and the 
20 additional hydraulic motors or the\ second operation unit and all 
of the additional operation units s\top the rotation of the second 
hydraulic motor and the additional\ hydraulic motors, when the 
second operation unit and all of the\additional operation units 
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stop the rotation of 
additional hydraulic 



for driving and rotat 
supplying-oil pressur 



the second hydraulic motor and the 
motorS/ the pressure adjust signal 



outputting means computes a pressure of the working oil necessary 



:fLng the first hydraulic motor by use of the 
signal and the drive oil pressure signal/ 
generates a pressure kdjust signal for causing . the working oil. 
pressure adjusting meaps to adjust a set:pressure.of- the: working -: 
oil pressure adjusting means so that the set pressure of the 
working oil -pressure afiju^ting means, is higher than :a- 
predetermined pressured G^/ the working oil necessary : for -driving 
and rotating the first/hyfflraulic motor, when the . second /operation, 
unit and at least oi/e o^ the additional operation units drive 
any of the second hyc^rauli^c motojp^nd the .additional hydraulic 

rgnal outputting means- generates a. 
pressure adjust signaJs^^TrV causing the -.working . oil. pressure 
adjusting means to adjust a\ set pressure of the working oil 
pressure adjusting means so tpat the set pressure of the working 
oil pressure adjusting means Weaches a predetermined pressure, 
and outputs the pressure adjus\: signal generated to. the working 
oil pressure adjusting means, 

27. A hydraulic drive apparatus according to claim 21, 
wherein the working oil pressure adjusting means adjusts a 
pressure of the working oil supplied from the hydraulic pump to 



..motor, , .the pressure.. 
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the first contro 
working oil supplied 



\ 

1 valve to 



be below a set pressure by causing the 
from the hydraulic pump to flow, and adjusts 
the set pressure in Accordance with the pressure adjust signal 
input thereto. 

28, A hydraulid drive apparatus according to claim 21, 
wherein the working oill pressure adjusting means, includes a main 
relief valve, for adjusting a pressure of the working oil supplied 
from the hydraulic purrfo to the first control valve to be below 
the set pressure, by causing the working 'oil supplied from .the 
10 hydraulic pump to flowy^and.an electromagnetic relief valve, for- 
adjusting, a set press/ir* of the main . relief valve by. adjusting 
the set pressure in ^ccoVdance vilj^h the pressure adjust signal 
. .. input thereto. . 

29,. A fluid .ciifcuit\^r a :hydraulic drive .apparatus,.,. 
.15.- comprising: ■ ' 
a tank; 

a hydraulic pump in fliXid communication with the tankm- 
an electro-hydraulic seryovalve in fluid coimnunication with 

and located between the tank knd the hydraulic pump, the 
20 electro-hydraulic servovalve biding mechanically coupled to an 

electric motor; 

a hydraulic motor in fluid Communication with the 

electro-hydraulic servovalve, theXhydraulic motor being 
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mechanically coupled 
a pair of first 



to the electro-hydraulic servovalve; 
and second pressure detectors respectively 
detecting hydraulic pressures in first and second fluid passages 
extending from the eldctro-hydraulic servovalve to the hydraulic 
motor and from the h>^draulic motor to the electro-hydraulic 
servovlalve; 

a control valve, iii. fluid communication with ; the tank- and a 
third fluid passage extending from the hydraulic motor to the 
electro-hydraulic servqrvalve; and . ' - ■ ^ ^ 

ior detecting hydraulic pressure in 



a third pressure d 
the third fluid, passage^ 

-30. A fluid circ 
control valve is cont 
detected by .the. third 
predetermined pressure 



Lit\ according to claim 29, wherein the . 
oll^d so yfhat the hydraulic pressure . 
>res^]^e .detector is higher, .\by. a^ - 

jrence,- than a higher one of the 
hydraulic pressures detected by the first and second pressure 
detectors . 

31. A fluid circuit accbrding to claim 29, wherein the 
control valve includes a main relief valve and an electromagnetic 
relief valve. 

32. A fluid circuit accorc\ing to claim 29, further 
comprising : 

a second electro-hydraulic servovalve in fluid 
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mechanically coupled 



communication with and located between the tank and the hydraulic 
pump in parallel relation to the first electro-hydraulic 
servovalve, the second electro-hydraulic servovalve being 

to a second electric motor; 
a second hydraulic motor in fluid communication with the 
second electro-hydraulic, serv.ovalve, the second hydraulic motor 
being mechanically couj^led to the second electro-^hydrauliC' 
servovalve; 

. a pair of third andlfourth pressure detectors respectively 



detecting hydraulic pre 
the second electro-hydrai! 



10 detecting hydraulic pre^ures in fluid passages extending from 

lie servovalve: to, the second hydraulic 
motor and from the se^:onq hydraulic motor to the second. . 
electro-hydraulic, serjvovlklve 

.33.. A fluid, circuit Vs^^ding to claim -32 wherein . the . 
control valve, is contrdl-a:e4 so that the ..hydraulic ^pressure . 
detected by the third pressure detector is higher, by a 
predetermined pressure difference, than the highest one of the 
hydraulic pressures detected py the first, second, third and 
fourth pressure detectors 
20 34. A fluid circuit accoifding to claim 29, further 

comprising : 

at least one general purpos4 valve in fluid communication 
with and located between the contVol valve and the tank; and 
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at least one hydraulic motor respectively in fluid 
cominunication with thfe at least one general purpose valve. 

35. A fluid cirauit according to claim 34, wherein the 
control valve is contrlolled so that the hydraulic pressure 
detected by the third jpressure detector is higher, by a 
predetermined pressurfeKqifference, than a higher one of . the 
hydraulic pressures jtiet\ected'.by/the first and . second pressure 
detectors . 

36. A fluid cir.curl according to claim 34, wherein, the 
control valve is controlleti so that a set pressure of the control 

, valve is a predetermined AAalue,:. : , . : . 
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